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PCR for detection of Chlamydia trachomatis in
endocervical, urethral, rectal, and pharyngeal
swab samples obtained from patients attending an
STD clinic
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Objective: To investigate, by use of the Amplicor PCR in a routine setting, the recovery rate of
Chlamydia trachomatis in ano-rectal and pharyngeal swab samples obtained from males and
females attending an STD clinic in relation to sexual practices, symptoms, and signs.
Design: Data regarding sexual practices, and symptoms and signs related to the rectum and
pharynx, were obtained from 196 females and 208 males, including 31 homosexuals and eight
bisexuals. Swab samples were obtained from the urethra, rectum, and pharynx from all the
patients. An additional endocervical swab sample was obtained from the females.
Methods: All samples were analysed by the Amplicor PCR (Roche).
Setting: Rudolph Bergh's Hospital, a clinic for sexually transmitted diseases situated in the cen-
tre of Copenhagen, Denmark.
Results: The overall prevalence of urogenital C trachomatis infection was 9.2% (37/404). The
specificity of the Amplicor PCR was 100% for both ano-rectal and pharyngeal swab samples. In
females three (13%) of the 23 infections were detected only by testing an ano-rectal or throat
swab sample. In homosexual males two (67%) of three infections were detected only by the ano-
rectal swab sample. Ano-rectal intercourse without use of condom was reported by 44% of
females and by 52% of homosexual males. Fellatio without condom use was reported by 91% of
females, and 80% of heterosexual males practised cunnilingus. Pharyngeal infection, however,
occurred only in females, and the presence of pharyngeal symptoms or signs seemed predictive for
pharyngeal C trachomatis infection, for which the time of incubation or colonisation exceeded 3
months. The presence of ano-rectal signs or symptoms was not predictive for an ano-rectal C
trachomatis infection.
Conclusion: The Amplicor PCR can be used on ano-rectal and pharyngeal swab samples. Ano-
rectal swab samples should be obtained in females and homosexual males at high risk of being
infected. Pharyngeal samples should be taken in females at high risk of being infected, especially
when pharyngeal signs or symptoms are present.
(Genitourin Med 1997;73:493-497)
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Introduction
Chlamydia trachomatis is the leading cause of
bacterial sexually transmitted diseases. The
organism is detected in urethral or endocervical
swab specimens in about 10% of patients
attending sexually transmitted disease clinics.'
The infection is often asymptomatic,' 2 and
may cause serious complications.' But if
recognised it is easily treated with a single dose
of azithromycin.4 Sensitive diagnostic tests
such as the DNA amplification tests are there-
fore needed.

In addition to effective diagnostic tests,
effective examination of patients is also needed
in order to obtain epidemic disease control
and to avoid reinfection. This may include
examination of potentially C trachomatis
infected anatomical sites that may be over-

looked when only samples from the urethra
and endocervix are analysed-that is, exami-
nation of the ano-rectal and pharyngeal region
may increase the diagnostic efficacy.

By use of cell culture, C trachomatis has
been recovered from the pharynx in 3.5%5 of
examined females, and from the rectum in
5%5 and 4-8%6-10 of females and homosexual
males, respectively. The sensitivity of the poly-
merase chain reaction (PCR) is theoretically
superior to that of cell culture, and use ofPCR
may therefore increase the recovery rate of C
trachomatis from ano-rectal and pharyngeal
swabs. PCR has been used on ano-rectal and
pharyngeal samples in only a few studies.
Workowski et all' examined ano-rectal swab
samples from 20 C trachomatis infected
females and found 13 PCR positives, and
Jebakumar et al"2 found recovery rates of 2-4%
and zero in 124 pharyngeal swab samples by
use of PCR and cell culture, respectively.
Kessler et al13 also found that PCR was supe-
rior to cell culture on pharyngeal swabs.
With the increasing routine use of DNA

amplification methods it is important to assess
the diagnostic efficacy of these test systems on
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pharyngeal and ano-rectal swab samples. The
use of self obtained samples for detection of
urogenital C trachomatis infection'4'6 may also
be extended in the future. Such diagnostic
strategy, however, may overlook ano-rectal
and pharyngeal C trachomatis infections. It is
therefore pertinent to investigate the clinical
features that could predict patients in whom
additional pharyngeal and/or ano-rectal swab
samples should be obtained.
The purpose of the present study was there-

fore to assess the recovery of C trachomatis
from the rectum and pharynx by use of PCR,
and to assess sexual practices, and signs and
symptoms as predictors for ano-rectal and
pharyngeal colonisation.

Patients and methods
PATIENTS
Patients were enrolled from December 1995
to July 1996 among attenders at the Rudolph
Bergh Hospital, a clinic for sexually transmit-
ted diseases in the centre of Copenhagen,
Denmark. After written informed consent, a
standard questionnaire about sexual behaviour
and symptoms was completed by every
patient. During the following examination,
swab samples from the endocervix (in
females), urethra, rectum, and tonsils/pharynx
were obtained from every patient. Patients
who had received antibiotics within 4 weeks
before examination were not included.

SAMPLES OBTAINED FOR C TRACHOMATIS
DETECTION BY THE AMPLICOR PCR
The endocervical and urethral swab samples
were obtained according to the package insert
information in the Amplicor Chlamydia tra-
chomatis kit (Roche Molecular Systems). The
ano-rectal sample was obtained by introducing
the short Amplicor (Roche) swab 5 cm into
the rectum under rotating movements three
times. The sampling procedure was designed
to involve the ano-rectal junction zone. The
pharyngeal swab sample was obtained by use
of the short Amplicor (Roche) swab by wiping
it twice over each tonsil and afterwards once
on the pharyngeal wall. Swabs from each
anatomical region were placed in Amplicor
transport medium (Roche). Samples for C tra-
chomatis detection were obtained before sam-
ples for detection of Neisseria gonorrhoeae. All
swab samples were transported from the STD
clinic to the department of clinical microbiol-
ogy as recommended by the manufacturer.

CLINICAL EXAMINATIONS
Urethral smears from males with symptoms or
signs of urethral discharge were examined
under the microscope. Urethritis was diag-
nosed when abnormal urethral discharge was
reported or seen during examination and an
average of more than four polymorphonuclear
leucocytes per field were counted in three
fields at a magnification of x 1000. An endo-
cervical smear was taken from females who
reported discharge, and mucopurulent cervici-
tis was diagnosed when: (i) there was no sign
of Candida by microscopy, or Trichomonas by

culture or microscopy, (ii) an average of more
than 20 polymorphonuclear leucocytes per
field were counted in three fields at a magnifi-
cation of x 1000, and (iii) at least two of the
three following were present: changed vaginal
discharge; purulent or mucopurulent secretion
from the orifice; and vulnerable endocervical
mucosa. The presence of ano-rectal and/or
pharyngeal inflammation was judged by the
venereologist.

MICROBIOLOGICAL ANALYSES
All analyses for C trachomatis DNA were per-
formed consecutively in a routine setting at the
Department of Clinical Microbiology,
Bispebjerg Hospital, Denmark, by use of the
Amplicor Chlamydia trachomatis PCR accord-
ing to the manufacturer's instructions for swab
samples. The PCR testing was performed
twice a week, so the maximum storage for
samples was 4 days, during which period they
were refrigerated. All PCR positive samples
were retested by use of the unfrozen prepared
sample material in the next routine PCR run-
that is, within 4 days.

Swab samples for detection ofNgonorrhoeae
were obtained from the endocervix, urethra,
rectum, and tonsils; they were analysed by
conventional culture methods.

SPECIFICITY OF PCR ON SWAB SAMPLES
OBTAINED FROM RECTUM AND PHARYNX
Ano-rectal swab samples obtained from het-
erosexual males comprised the group in which
the specificity of PCR on rectal samples was
assessed. Pharyngeal swab samples from males
who did not report cunnilingus, and pharyn-
geal swab samples from females who did not
report fellatio, comprised the group in which
the specificity of PCR on pharyngeal samples
was assessed.

DEFINMON OF INFECTION
A patient was considered infected with C tra-
chomatis if a swab sample was repeatedly posi-
tive by the Amplicor PCR.

STATISTICS
The x2 test or Fisher's exact test were used, as
appropriate, for categorical data.

ETHICS
The study was approved by the local
ethics committee of Copenhagen and
Frederiksberg's county council.

Results
SPECIFICITY OF THE PCR ON THE ANO-RECTAL
AND THROAT SWAB SAMPLES
The ano-rectal swab sample was negative in all
169 heterosexual males (table 1). Thus, the
specificity of ano-rectal swab samples was con-
sidered to be 100%.
The pharyngeal sample was negative in all

17 women who had never practised fellatio
and in all 33 heterosexual males who had
never practised cunnilingus, and the specificity
of pharyngeal samples was thus assumed to be
100%.
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Table 1 Observed combinations of results from various anatomical sampling sites

Endocervical Urethral Ano-rectal Pharyngeal No of
swab sample swab sample swab sample swab sample patients

Heterosexual females + + + + 1
+ + + 4
+ + - 5
+ + 3
+ - 5
_ + + 1
_ + _ -1
_ _ + + 1

_ _ + - 1

_-__ + 1

- - - - 173
Homosexual males NA + - 1

NA + - 2
NA - 28

Bisexual males NA - - - 8
Heterosexual males NA + 11

NA - 158

NA = not applicable.

RECOVERY OF C TRACHOMATIS DNA FROM

VARIOUS SAMPLING SITES
One or more positive swab samples were

obtained from 37 participants, and none of the
initially positive samples were negative in the
second run. The overall prevalence of C tra-
chomatis infection in this group of STD
patients was thus 9.2%. C trachomatis infection
was identified in 23 (11.7%) of the females
(table 1). In five of these women, the endocer-
vical sample was negative, and in three, the
diagnosis was made on positive ano-rectal or

pharyngeal swabs.
The ano-rectal swab sample was the only

positive sample in two of the three infected
homosexual males (table 1).

HETEROSEXUAL FEMALES
A total of 196 heterosexual females aged 18 to
53 years (mean 26.0 years) were enrolled.

Only three of the 75 females with a previous
C trachomatis infection were currently infected,
compared with 20 of the 121 females with no

known previous C trachomatis infection (p =

0-01, Fisher's exact test) (table 2). Within the 3
months before examination, 14 females had
been partners of a male with a proved C tra-
chomatis infection. Of these 14 females, six
(43%) were infected (table 2). Only eight
females reported more than five different part-
ners during the previous 6 months, and only
one of them was infected with C trachomatis
(data not shown). Urogenital symptoms were

reported by 95 females, of whom nine were C
trachomatis positive (10.5%). Fourteen females
had mucopurulent cervicitis, only four of

whom (28 6%) had a C trachomatis infection.
All four females had positive endocervical
swab samples (data not shown).

Eighty six (44%) of the 196 females
reported ano-rectal intercourse without con-

dom use, and 27 (14%) had practised this
within the 3 months before inclusion. Of these
86 females, four had a positive ano-rectal swab
sample (table 2). But among the 110 females
who had never practised unprotected ano-rectal
intercourse, seven had a positive ano-rectal
swab sample. Neither ano-rectal symptoms
nor ano-rectal signs were predictive for a posi-
tive ano-rectal swab sample (data not shown).

Fellatio without condom use was reported
by 179 (91%) of whom three had a positive
pharyngeal swab sample. These three patients
had not practised unprotected fellatio within
the 3 months before the examination (table 2).
Twenty three females (12%) reported pharyn-
geal symptoms; four (17%) were infected,
including two females with a positive pharyn-
geal swab sample. Nine (5%) of the 196
females had abnormal pharyngeal signs, and
three of these (33%) had a C trachomatis infec-
tion, including one patient with a positive pha-
ryngeal swab sample (Fisher's exact test, NS).

HETEROSEXUAL MALES
A total of 169 heterosexual males aged 19-58
years (mean: 32 years) were enrolled, ofwhom
11 (7%) were positive for C trachomatis.
Eleven males reported an intimate relationship
with a C trachomatis infected female within the
3 months before examination, but none of
them was infected. This contrasts with the rate
of transmission found for females, in whom
43% (6/14) were infected (Fisher's exact test,
p = 0.03).

Despite a rate of cunnilingus of 80% (64%
within the 3 months before examination) and
a rate of pharyngeal symptoms and signs of
8% and 2%, respectively, all 169 pharyngeal
swab samples were negative (data not shown).

BISEXUAL MALES
Eight bisexual males were included. None had
any positive test.

HOMOSEXUAL MALES
Thirty one homosexual males aged 20-67
years (mean 34.7 years) were enrolled. Three
(10%) were infected with C trachomatis. Nine

Table 2 Clinicalfeatures in relation to positive anatomical sampling site in heterosexualfemales

No of No of No of No of
Total C trachomatis positive positive positive positive
females positive females endocervical urethral ano-rectal pharyngeal
(% of all) (%) samples samples samples samples

Total females 196 (100) 23/196 (12) 18/23 (78%) 12/23 (52%) 11/23 (48%) 3/23 (13%)
Previous C trachomatis infection:

Yes 75 (38) 3/75 (4) 2 2 1 0
Yeswithin 3 months 3 (2) 0/3 (0) 0 0 0 0

Parmer of a C trachomatis
infected male:

Yes 63 (32) 10/63 (16) 6 5 4 3
Yes within 3 months 14 (7) 6/14 (43) 3 3 1 1

Ano-rectal intercourse
without use of condom:

Yes 86 (44) 7/86 (8) 4 5 4 1
Yes within 3 months 27 (14) 3/27 (11) 2 3 1 0

Fellatio without use of condom:
Yes 179 (91) 21/179 (12) 16 11 10 3
Yes within 3 months 141 (72) 13/141 (9) 10 9 5 0
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Table 3 Clinical features in relation to positive anatomical sampling site in homosexual males

Total homosexual males
Previous C trachomatis infection:

Yes
Yes within 3 months

Partner of a C trachomatis
infected male:

Yes
Yes within 3 months

Ano-rectal intercourse
without use of condom:

Yes
Yes within 3 months

Fellatio without use of condom:
Yes
Yes within 3 months

Total
homosexual
males
(%o of all)

31 (100)

2 (7)
0 (0)

2 (7)
0 (0)

1 6 (52)
8 (26)

26 (84)
22 (71)

(29%) reported more than five partners during
the previous 6 months. One of these nine was
infected with C trachomatis.

Fifty two per cent (16/31) reported being
receptive partners of ano-rectal intercourse
without use of condom (26% within the 3
months before examination), and two of these
were infected. For both patients the sample
obtained from the rectum was the only posi-
tive sample (table 3). All rectal samples from
the 15 males who had not had ano-rectal inter-
course were negative. Twenty six (84%) had
practised unprotected fellatio but none of
these had a positive pharyngeal swab sample
(table 3).

NEISSERIA GONORRHOEAE
Samples for detection of N gonorrhoeae were
available from 194 of the 196 included
females, and from 206 of the 208 males. One
female had a positive cervical culture for N
gonorrhoeae, and she was also positive for C
trachomatis. Two males had positive cultures
from the urethra. Both were homosexual and
negative for C trachomatis. All ano-rectal and
pharyngeal samples were negative for N gonor-
rhoeae.

Discussion
Our study demonstrates that the Amplicor
PCR can be used on pharyngeal and ano-rectal
swab samples; by including these samples, the
diagnostic efficacy for detecting C trachomatis
infection was increased among females and
homosexual males attending an STD clinic.

Compared with studies in which cell culture
was the detection method, our recovery rates
of ano-rectal infections in females and homo-
sexual males, 5.6% and 6.5%, respectively,
was somewhat lower than could be expected
by use of the more sensitive PCR tech-
nique.6-10 This could be due to a lower preva-
lence of C trachomatis infection in our
population than in the populations studied by
cell culture. There may also be a difference
between the serotypes in the studied popula-
tions, since C trachomatis serovar F has
revealed fewer ano-rectal infections in females,
compared with other serotypes. 17 Further-
more, inhibitors of the polymerase activity of
the PCR may be present in the ano-rectal (and

C trachomatis
positive
homosexual
males (%)

3/31 (10)

0/2 (0)
0/0 (-)

0/2 (0)
0/0 (-)

2/16 (13)
1/8 (13)

2/26 (8)
2/22 (9)

No of
positive
urethral
samples

No of
positive
ano-rectal
samples

No of
positive
pharyngeal
samples

1/3 (33%) 2/3 (67%) 0/23 (0%)

0
0

0
0

0
0

0
0

20
0

0
0

0
0

0
0

0
0

pharyngeal) swab samples, thereby giving a
suboptimal sensitivity of PCR. In our study,
however, we chose to evaluate the diagnostic
performance of a commercially available PCR
in a routine setting, and evaluation of inhibi-
tion was therefore not obtainable. An alterna-
tive procedure to evaluate the presence of
inhibition could be to dilute specimens.
However, if a sample contains a low copy
number of Chlamydia organisms and a dilution
is performed, the concentration of Chlamydia
in the diluted sample may become lower than
the detection limit of the test system and the
result may still be negative despite the pres-
ence of Chlamydia DNA in the original sam-
ple. Thus, the activity of inhibitors may
outweigh the number of organisms in the sam-
ple. In addition, testing for inhibition by dilu-
tion in a routine setting will have to be
comprehensive since all specimens testing neg-
ative have then to be diluted and retested (that
is, two or even more PCR tests should be per-
formed on all negative specimens). New com-
mercially available DNA amplification systems
with an internal control may answer the ques-
tions concernig inhibition.

Ano-rectal swab samples were positive both
in females who practised unprotected ano-rec-
tal intercourse and in females who did not.
Knowing, from the 169 negative ano-rectal
swab samples obtained from heterosexual
males, that PCR has a high specificity on ano-
rectal swab samples, the positive ano-rectal
swab samples from females who had never
been at risk may indicate auto-inoculation into
the ano-rectal mucosa or colonisation of the
ano-rectal region by C trachomatis DNA. The
latter explanation can be seen in the light of
the fact that urine can be used to detect iso-
lated endocervical infections.16

Despite the high frequency of unprotected
ano-rectal intercourse among females and
homosexual males, no correlation between
symptoms and/or signs and ano-rectal infec-
tion was found. This is in agreement with the
findings ofMunday et al,9 who studied a popu-
lation of homosexual males.

Three pharyngeal infections were found
among females practising unprotected fellatio,
but none was found among males practising
cunnilingus. Although not statistically signifi-
cant, this difference may indicate that the oro-
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penile transmission rate is higher than the oro-
vaginal transmission rate. The difference may
be explained by transmission of viable C tra-
chomatis organisms from semen or male
urethra, and transmission of non-viable
Chlamydia organisms, or lack of transmission,
from the vaginal introitus. All the females with
pharyngeal C trachomatis infection had prac-
tised unprotected fellatio, but not during the 3
months before examination. This might indi-
cate a chronic carrier state or an incubation
time exceeding 3 months, and it stresses the
importance of taking a pharyngeal swab sam-
ple in the presence of symptoms or signs, irre-
spective of the time after exposure.
The difference in the transmission rates of

infection for females and heterosexual males,
43% and zero, respectively, contrasts with the
findings by Quinn et al '8 who by use of PCR
found identical transmission rates for males
and females. However, our observed differ-
ence in transmission rate is in accordance with
findings by Worm and Petersen'9 who used
cell culture as the method of detection. There
seems to be no obvious explanation for this
phenomenon.
The proportions of females with cervicitis

and males with urethritis in whom C trachoma-
tis or N gonorrhoeae could not be detected were
78% (14/18) and 55% (6/11), respectively.
Thus, in the majority of cases cervicitis and
urethritis were caused by other agent(s) than C
trachomatis or N gonorrhoeae. Mycoplasma geni-
talium may play a role in male urethritis,202'
but its role in cervicitis remains to be resolved.
We conclude that the Amplicor PCR can be

used on ano-rectal and pharyngeal swab sam-
ples. Ano-rectal swab samples should be
obtained from females and homosexual males
at high risk of infection. Pharyngeal swab sam-
ples should be taken from females at high risk
of infection, especially when pharyngeal signs
or symptoms are present.
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